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Introduction: 

On May 1 1 ,  1988 changes and a d d i t i o n s  t o  the Space S t a t i o n  E x t e r n a l  
Contaminat ion C o n t r o l  Document JSC 30426 were addressed  a t  l e n g t h  a s  p a r t  of 
t h e  c h a r t e r  of t h i s  workshop. The mod i f i ca t ions  and d i s p o s i t i o n  the reo f  a r e  
g iven  below i n  a c o n c i s e  form i n  o r d e r  t h a t  a clear unde r s t and ing  of t h e  
recommendations and c u r r e n t  s t a t u s  be p re sen ted .  The format  is t h a t  each 
paragraph  under q u e s t i o n  i s  g iven  a long  with the proposed modif ied paragraph  
fo l lowed by t h e  workshop's d i s p o s i t i o n .  I n  some c a s e s ,  a b r i e f  e x p l a n a t i o n  of 
t he  i s s u e  i s  g iven  p r i o r  t o  the  paragraph  i n  q u e s t i o n .  

Disposition of Recommended Changes to JSC 30426 

Paragraph 3.1 . 1 

A two-week q u i e s c e n t  p e r i o d  may be ove r ly  r e s t r i c t i v e  on Space S t a t i o n  
r e s u l t i n g  i n  c o s t  impacts  on the  Space S t a t i o n  des ign  t o  a l low s t o r a g e  of a l l  
was tes  f o r  t h a t  pe r iod .  

- Old : Genera l ly ,  environment  c o n d i t i o n s  as s t a t e d  i n  paragraph  4.5.1 
s h a l l  be main ta ined  f o r  up t o  14  days d u r i n g  r e q u i r e d  viewing 
p e r i o d s .  

Sugges ted  
- New: p l i e s c e n t  p e r i o d  as s ta ted i n  paragraph  4.5.1 s h a l l  be 

main ta ined  f o r  70% of each consecu t ive  o r b i t  d u r i n g  r e q u i r e d  
d a t a  take p e r i o d s  f o r  up t o  3 days d u r a t i o n .  

D i s p o s i t i o n :  Recommend f u r t h e r  s t u d y  . 
Paragraph 4.5 . 1 . 1 

I n s e r t  word "continuum" b e f o r e  each "background" and s e n t e n c e  "Line and 
band e m i t t i n g  s p e c i e s  w i l l  have column d e n s i t i e s  s a t i s f y i n g  4.5.1.2.1". 

Old : The t o t a l  U l t r a v i o l e t  (UV)  and v i s i b l e  r a d i a t i o n  background from - 
spacec ra f t - induced  p a r t i c u l a t e  and molecular  s c a t t e r i n g  and 
emiss ion  must be less than  t h e  envelope d e f i n e d  by t h e  s p e c t r a l  
i r r a d i a n c e s  i n  Table  4-1. For t h e  I n f r a r e d  (IR), t h e  background 
i n t e n s i t y  must be s p a t i a l l y  and t empora l l  uniform w i t h  a 
maximum v a r i a t i o n  of 1.1 x 1 O - I 3  w a t t s  m-' sr'l nm" pe r  deg ree  
and 5.5 x 
t o  30 micrometers  and 1.1 x 10-1 w a t t  m-2 sr" nm" pe r  d e g r e e  
and 5.5 x 
micrometers .  To ach ieve  t h i s ,  t h e  background s p e c t r a l  

, 
I 

I 
w a t t  m-2 sr'l nm'l p e r  second from 5 micrometers  

watts m-2 sr'l nm" per second above 30 

! 



i r r a d i a n c e  must be h e l d  below the envelope shown i n  Table  4-2. 
The maximum al lowed va lue  a p p l i e s  on ly  i f  t he  background i s  
t empora l ly  and s p a t i a l l y  uniform enough t o  meet t h e  s t a t e d  
requi rements .  The recommended va lues  are based on a b e s t  
estimate of t h e  a n t i c i p a t e d  s p a t i a l  v a r i a t i o n s .  

Sugges ted  
New: The t o t a l  U l t r a v i o l e t  (UV) and v i s i b l e  r a d i a t i o n  continuum - 

background from spacecraf t - induced  p a r t i c u l a t e  and molecular  
s c a t t e r i n g  and emiss ion  must be less than  t h e  envelope d e f i n e d  
by the spectral  i r r a d i a n c e s  i n  Table  4-1. For t h e  I n f r a r e d  
( I R ) ,  t h e  continuum background i n t e n s i t y  must be s p a t i a l l  and 
tempora l ly  uniform w i t h  a maximum v a r i a t i o n  of 1.1 x 10-1’ w a t t s  
m-2 s r - l  nm” p e r  de ree and 5.5 x 
degree  and 5.5 x w a t t s  m-2 sr” nm” per second above 30 
micrometers .  To ach ieve  t h i s ,  the continuum background s p e c t r a l  
i r r a d i a n c e  must be he ld  below t h e  envelope shown i n  Table  4-2. 
The maximum al lowed va lue  applies only  i f  t h e  continuum back- 
ground is tempora l ly  and s p a t i a l l y  uniform enough t o  meet t h e  
s t a t e d  requi rements .  The recommended va lues  are based on a b e s t  
estimate of t h e  a n t i c i p a t e d  s p a t i a l  v a r i a t i o n s .  Line and band 
e m i t t i n g  species w i l l  have column d e n s i t i e s  s a t i s f y i n g  4.5.1.2.1. 

wa t t  m-2 sr-’ nm-’ p e r  

D i spos i t i on :  Recommend implementat ion.  

Paragraph 4.5.1 . 2 . 2 
The a l lowab le  l i m i t s  i n  t h i s  paragraph  should  be a d j u s t e d  t o  be 

compat ib le  wi th  Table  4-1. 

- Old : 1 x 1013 rnolecules/cm2 each f o r  0 2  f o r  N2, f o r  H 2 ,  f o r  noble  
gases  and f o r  a l l  o t h e r  W and non-IR a c t i v e  molecules  combined 
( t o t a l  n o t  t o  exceed 5 x 10 l3  molecules/cm 1. 2 

Sugges ted  
New:  2 x 10’l  molecules/cm2 each for  02 and N 2 ,  f o r  H2, f o r  noble  

gases  and f o r  a l l  other W and non-IR a c t i v e  molecules  combined 
( t o t a l  n o t  t o  exceed 1 x 1 0 l 2  molecules/cm 1 f o r  any l i n e  of 
s i g h t  t h a t  is  n o t  g r a z i n g - i n c i d e n t  on a Space S t a t i o n  s u r f a c e  
(i.e.,  main c l u s t e r ,  t r u s s  s t r u c t u r e ,  and/or  solar pane l  a r r a y s ) .  

2 

D i s p o s i t i o n :  Recommend implementat ion.  

Paragraph 4.5.1 -3.1 

. Old: Release of par t ic les  from main c l u s t e r  Space S t a t i o n  s h a l l  be 
l i m i t e d  t o  one pa r t i c l e  5 microns o r  l a r g e r  per o r b i t  per 1 x 

a p e r t u r e  t e l e scope .  

C o n t r o l  of par t ic les  less t h a n  5 microns i n  s i z e  s h a l l  meet TBD 
requi rements .  

- 
s t e r a d i a n  f i e l d  of view as seen by a 1 meter d i ame te r  



Suggested 
New: The t o t a l  u l t r a v i o l e t ,  v i s i b l e  and i n f r a r e d  background from - 

s p a c e c r a f t  induced p a r t i c u l a t e s  must be less than  the  background 
d e f i n e d  by the s p e c t r a l  b r i g h t n e s s  i n  Tables  4-1 and 4-2. 

D i s p o s i t i o n :  Recommend implementat ion.  

Paragraph 4.5 . 1 . 3.2 
Old: TBD - 
Sugges ted  
- New: 4.5.1.3.2A - The p a r t i c l e  d e p o s i t i o n  on s u r f a c e s  with an 

accep tance  ang le  of 2n  sr s h a l l  no t  exceed 0.5 p e r c e n t  
o b s c u r a t i o n .  4.5.1.3.2B - The change i n  BDRF due t o  p a r t i c l e  
d e p o s i t i o n  on s u r f a c e s  wi th  an acceptance  a n g l e  of 0.1 sr s h a l l  
n o t  exceed 50 p e r c e n t  ( c l e a n  versus  con tamina ted ) .  

I D i s p o s i t i o n :  Recommend c l a r i f i c a t i o n  and f u r t h e r  s tudy .  

I Paragraph 4.5.1 . 4 
I The d e p o s i t i o n  rates on s u r f a c e s  may be ove r ly  r e s t r i c t i v e  f o r  s u r f a c e s  

such a s  thermal  c o n t r o l ,  s o l a r  a r r a y s ,  r a d i a t o r s ,  h a b i t a t i o n  modules, etc.  I 

Old : The f l u x  of molecules  emanating from t h e  c o r e  Space S t a t i o n  must  - 
be l i m i t e d  such t h a t :  

bo th  l o c a t e d  a t  t h e  PMP with one p e r p e n d i c u l a r  t o  the  +Z a x i s  
and t h e  o t h e r  whose s u r f a c e  normal l i e s  i n  t h e  h o r i z o n t a l  p l a n e  
and a t  c r i t i c a l  power l o c a t i o n s  with a n  accep tance  ang le  
of 2n s t e r a d i a n  s h a l l  be no more than  1 x 
ave rage  1. 

located at the PMP and perpendicular to the 2 a x i s  with an 
accep tance  ang le  of 0.1 s t e r a d i a n  s h a l l  be no more than  
1 x 

l o c a t e d  a t  t h e  PMP and p e r p e n d i c u l a r  t o  t h e  Z a x i s  with a n  
accep tance  ang le  of 0.1 s t e r a d i a n  s h a l l  be no more than  
2 x 
a tmospher i c  c o n s t i t u e n t s .  

4.5.1.4.A. The mass d e p o s i t i o n  rate on two 300 O K  s u r f a c e s  

g/cm2 sec ( d a i l y  

4.5.1.4.B. The mass d e p o s i t i o n  r a t e  on a 300 OK s u r f a c e  

g/crn2 sec ( d a i l y  a v e r a g e ) .  
4.5.1.4.C. The mass d e p o s i t i o n  r a t e  on a 5 OK s u r f a c e  

g/cm2 sec ( d a i l y  ave rage )  exc lud ing  condensa t ion  of 

Sugges ted  
New: 4.5.1.4.A. The mass d e p o s i t i o n  rate on two c r i t i c a l  o p t i c a l  - I 

300 OK s u r f a c e s  both l o c a t e d  a t  t h e  PMP wi th  one p e r p e n d i c u l a r  
t o  t h e  +Z a x i s  and t h e  o t h e r  whose s a r f a c e  normal l i es  i n  t h e  
h o r i z o n t a l  p l a n e  and a t  c r i t i c a l  power l o c a t i o n s  wi th  an 
accep tance  ang le  of 2n  s t e r a d i a n ,  s h a l l  be no more than  
1 x g/cm2 sec ( d a i l y  average  1. 
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4.5.1.4.B. The mass d e p o s i t i o n  r a t e  on a c r i t i c a l  o p t i c a l  
300 OK s u r f a c e  l o c a t e d  a t  t h e  PMP and p e r p e n d i c u l a r  t o  the Z 
a x i s  wi th  an acceptance  a n g l e  of 0.1 s t e r a d i a n  s h a l l  be no more 
than  1 x 

l o c a t e d  a t  t h e  PMP and p e r p e n d i c u l a r  t o  t h e  2 a x i s  wi th  an 
accep tance  a n g l e  of 0.1 s t e r a d i a n  s h a l l  be no more than  
2 x 
a tmospher ic  c o n s t i t u e n t s .  

g/cm2 sec ( d a i l y  a v e r a g e ) .  
4.5.1.4.C. The mass d e p o s i t i o n  ra te  on a 5 O K  s u r f a c e  

g/cm2 sec ( d a i l y  ave rage )  exc lud ing  condensa t ion  of 

D i s p o s i t i o n :  Recommend f u r t h e r  s tudy .  

Paragraph 4.5.1.5 

E f f o r t s  t o  a n t i c i p a t e  under  what c o n d i t i o n s  a r c i n g  and d i s c h a r g e s  w i l l  
occur  f o r  h igh -vo l t age  Space S t a t i o n  subsystems i n d i c a t e  p o t e n t i a l  problems 
(see fo l lowing  paper  by N. S i n g h ) .  The re fo re ,  t h e  a d d i t i o n  of a paragraph  
4.5.1.5, l a b e l e d  Induced N e u t r a l  Dens i ty  i s  recommended. 

O l d  : - 
Sugges ted  
New: The maximum d e n s i t y  of i nduced  n e u t r a l  species i n  the v i c i n i t y  - 

(1 meter) of o p e r a t i n g  s o l a r  a r r a y s  s h a l l  be less than  1O1O 
cm-3. 

D i s p o s i t i o n :  Recommend i n c o r p o r a t i o n .  

Paragraph 4.5.2.1 

Old : T o t a l  d e p o s i t i o n  on s e n s i t i v e  s u r f a c e s  such as s o l a r  a r r a y s  on - 
e i t h e r  the astronomy o r  Ear th  r e sources  o b s e r v a t i o n  r e g i o n s  
s h a l l  n o t  exceed 4 x 10’’ g/cm2 y r .  

Sugges ted  
New: - T o t a l  d e p o s i t i o n  on s e n s i t i v e  s u r f a c e s  such as t h e  astronom o r  

Ea r th  r e s o u r c e  o b s e r v a t i o n  r eg ions  s h a l l  n o t  exceed 4 x 10 
g/cm y r .  T o t a l  d e p o s i t i o n  on s o l a r  arrays s h a l l  n o t  exceed 5 x 
10’’ gm over  t h e  l i f e t i m e  of t h e  a r r a y s .  T o t a l  d e p o s i t i o n  
on e x t e r n a l  t he rma l  c o n t r o l  s u r f a c e s  s h a l l  n o t  exceed 2 x 10- 
gm over  the  l i f e t i m e  of t h e  s u r f a c e s .  

-5 
2 

5 

D i s p o s i t i o n :  Recommend f u r t h e r  s tudy .  

Paragraph 4.5.2.2 

- O l d  : TBD 



Suggested 
- New : Requirements i n  4.5.1 .3.2 s h a l l  apply  du r ing  both  q u i e s c e n t  and 

non-quiescent  pe r iods .  

D i s p o s i t i o n :  Recommend f u r t h e r  s tudy  pending c l a r i f i c a t i o n  of paragraph  
4.5.1.3.2. 

Paragraph 4.5.2.3 

For t h e  same reasons  g iven  i n  Paragraph 4.5.1.5 t h e  fo l lowing  paragraph  
4.5.2.3 l a b e l e d  Induced N e u t r a l  Dens i ty  i s  recommended as follows. 

Suggested 
- New: Requirements i n  Paragraph 4.5.1.5 s h a l l  apply  d u r i n g  both  

q u i e s c e n t  and non-quiescent  p e r i o d s .  

D i s p o s i t i o n :  Recommend f u r t h e r  s tudy .  

Table 4-2. 

Old: - 
TABLE 4-2. INFRARED BACKGROUND SPECTRAL IRRADIANCE 

MAXIMUM 
RECOMMENDED SPECTRAL IRRADIANCE 

WAVELENGTH SPECIAL IRRADIANCE (UNIFORM BACKGROUND ) 

(Micrometers  ( w a t t s  m-2 s r - l  nm-l ( w a t t  m-2 s r - l  nm-" I 

1 
5 

10 
< 30 
>30 
300 

1.0 x 10-10 

1.0 x 10-11 

3.0 10-13 

5.0 x 
4.0 x 

6.0 x 

1.0 x 10'10 
1.0 x 10-l0 
2.0 x 10-10 

1.0 x 10-l1 

4.0 x 
3.0 x 

73  



Suggested 
New: - 

TABLE 4-2. INFRARED CONTINUUM BACKGROUND SPECTRAL IRRADIANCE 

MAX I MUM 
RECOMMENDED SPECTRAL IRRADIANCE 

WAVELENGTH S P E C I A L  IRRADIANCE (UNIFORM BACKGROUND ) 

(Micrometers )  (wat t s  m-2 s r - l  

1 - 3  
3 - 7  
7 - 15 

15 - 30 
30 - 200 

200 - 500 

1.0 x 10-10 

1.0 x 10-l1 

3.0 10-l3 

5.0 x 10-l’ 
4.0 x 10“’ 

6.0 x 

1.0 x 10’10 
1.0 x 10’lO 
2.0 x 10’10 

1.0 x l o +  

4.0 x 10”l  
3.0 x 

D i s p o s i t i o n :  Recommend implementat ion.  
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